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Lightmindedness 


HEN it comes from unexpected quar- 

ters, the mere recognition of one’s 
existence is sometimes a source of especial 
gratification; and the illuminating en- 
gineer—who is as good at “hiding his light 
under a bushel”’ as other “‘ types ’’—may, 
we think, feel some satisfaction in having had 
his existence recognised even in a recent 
“Times ’’ crossword puzzle. Our heading 
this month is in fact the solution of the clue 
“characteristic of the illuminating en- 
gineer,”’ and it is a characteristic that 
illuminating engineers must hope will soon 
become more fully developed in some light 
users than it is now. There are many ways 
of being brought to the notice of the public, 
and we need not despise light-hearted ‘ways 
of making known those whose special business 
it is to be light-knowledgeable. The illuminat- 
ing engineer has not given the team of 
television’s ‘‘ What’s my Line”’ “ furiously 
to think ’’ ; nor can we think what his mime 
will be if he does. We make no apology for 
some measure of frivolity in our present 
“editorial,” for the season of merriment is 
at hand, and we take this opportunity of 
wishing all our readers a_ light-hearted 
Christmas. 
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Notes and News 


Honorary Membership of I.E.S. 


Honorary Membership of the Illumina- 
ting Engineering Society has been con- 
ferred upon Professor J. T. MacGregor- 
Morris. As stated on the certificate pre- 
sented to him at the Royal Institution on 
October 14 this distinction is conferred 
in recognition of his many services to the 
Society and in acknowledgment of his 
pioneering work in illuminating engineer- 
ing and photometry, 
particularly his research 
on the carbon arc as a 
standard of light. 

The Society is em- 


Next I.E.S. Meeting 
in London 


in large numbers. He has been closely 
connected with education in electrical 
engineering for many years and was 
University Professor of Electrical En- 
gineering at Queen Mary College up to 
1938 and a member of the Academic 
Council, London University, 1936-37. He 
was assistant to Prof. Fleming at Uni- 
versity College 1894-98 and gave the 
inaugural Ambrose Fleming Lecture to 
the Television Society in 1946. He has 

represented the I.E.E. 
| at a number of the 

C.LE. meetings and has 

given a number of im- 

portant lectures and 
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ledged eminence in 
some branch of illu- 
minating engineering 
or those who have 
rendered signal service 
in promoting the ob- 
jects of the Society, 
provided that the num- 
ber shall not at any 
time exceed six. The 


Tuesday, December 9. 

At this meeting a paper en- 
titled “Visual Fatigue with 
Special Reference to Lighting ” 
will be presented by Mr. H. C. 
Weston. This paper discusses 
the application of the common 
notion of fatigue to the visual 
organism and considers what 
conditions of lighting may be ex- 
pected to favour the occurrence 
of “ visual fatigue.” 


powered to elect as  _ The next I.ES. sessional meet- held a number of 
Honorary Members oy Meg ony Oy offices for the LE.E. 
only those of acknow- — gavoy Hill, W.C.2, at 6 pm. on | He has published a 


number of papers and 
has given lectures to the 
Royal Institution and 
the British Association. 

The award of Honor- 
ary Membership of the 
LE.S. to Prof. Mac- 
Gregor-Morris almost 
coincides with his 
eightieth birthday, on 





nutnber is now four. 
Prof. MacGregor- ~ 

Morris has been a member of the I.E.S. 
since 1909 and was president in 1940. 
He has contributed a number of papers 
and has been actively interested in the 
work of the Society during the whole 
period of his membership. He specialised 
in subjects connected with illumination 
early in his career. During the First 
World War he carried out special work 
for the Admiralty in connection with 
submarine detection and produced a 
directional hydrophone which was used 





which we would also 
congratulate him. 


The Royal Institution 


The I.E.S. has been privileged on 4 
number of recent occasions to hold meet- 
ings at the Royal Institution, which is one 
of the principal scientific meeting places in 
this country. Throughout its long history 
the R.I. has had many connections with 
what we now call illuminating engineer- 
ing, and the Institution was in fact 
founded by Benjamin Thompson, Count 
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Rumford, who has been described as the 
first illuminating engineer. Rumford was 
born in Massachusetts in 1753 when that 
part of the world was still a British 
Colony. He came.to England in 1776 and 
it was on his. proposal in 1799 that the 
Royal Institution was founded. Most of 
Rumford’s photometric work was carried 
out on the Continent. 
most. important contributions to the 
future of the R.I. was his appointment 
as lecturer in. chemistry of Humphrey 
Davy, whose work became of the greatest 
value. It was at the Royal Institution 
that Davy made his investigations into the 
causes of explosions of fire-damp in coal 
mines and produced the miner’s safety 
lamp. A contemporary of Davy’s was 
Thomas Young, who, during the short 
period he was working at the’ R.I., put 
forward the wave theory of light. 

Davy in his turn introduced in 1813 
the twenty-year-old Michael Faraday, 
who spent the remainder of his life at 
the R.I. and whose work and discoveries 
in electricity were of fundamental im- 
portance. Faraday was interested in light 
and in addition to experiments on the 
effect of electricity on polarised light he 
carried out work with the object of im- 
proving optical glass. He became 
scientific adviser to Trinity House and 
collaborated with Sir James Chance in 
connection with the optical systems of 
lighthouses. Before he died in 1867 he 
saw his own electric light in use in a 
number of lighthouses. 

The work of the Royal Institution on 
scientific discovery has now been going 
on for over 150 years and those items 
mentioned above are quoted as examples 
of the ways in which this work has been 
of direct interest to the illuminating 
engineer. 


Trotter-Paterson Memorial 
Lecture 


The second Trotter-Paterson Memorial 
Lecture will take place at the Royal In- 
stitution at 6 p.m. on Wednesday, January 
28, when Dr. E. D. Adrian, O.M., P.R.S., 
Master of Trinity College, Cambridge, 
will lecture on “ The Nervous Reactions 
of the Retina.” Admission to this lecture 





LIGHT AND LIGHTING 


One of Rumford’s ° 
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will be by ticket only, which can be 
obtained from the I.E.S. Secretary, 32, 
Victoria Street, London, S.W.1. 


Electricity on Farms 

At the:recent Dairy Show in. London 
there were many exhibits of. electrical 
apparatus designed for use in connection 
with agriculture. While we were im- 
pressed by the highly efficient electrical 
milking machines, milk bottle washers, 
sterilisers, etc., we were sorry to notice 
only one mention of lighting and even 
that was hardly adequate.. ° 

We recently saw a report which stated 
that every farmer in the country is 
clamouring for electricity. Fortunately 
for those who believe this we are not yet 
in a position to supply every,4farm and 
therefore have time (and:¥ probably 
plenty) in which to do some ed&cating in 
rural districts. | We have a number of 
friends amongst the farmers offExmoor 
and to one of them we recen#ly suggested 
that by the time his young sori takes over 
the farm he will no doubt have the 
benefits of electricity at least for lighting. 
His reply was probably typical/of. many 
farmers; he said he could do all the-—— 
work he wanted to do during daylight 
and when he had to milk the cows after 
dark he could continue to& use a hurri- 
cane lamp just as his father and grand- 
father had done on the same farm for 
the last hundred or so years. What else, 
he demanded to know, could electricity 
do that he couldn’t already do for;.him- 
self. Now we all know the answers but 
we weren’t going to waste a fine after- 
noon arguing with a typical North Devon- 
ian; and in any case we are not sales- 
men. But we quote this as an example 
that it is not every farmer who is con- 
vinced of the blessings which electricity 
can bring to him. And when we think 
of farmers we must not imagine them 
all as wise as Dan Archer, or as ready 
to experiment as his son; there are 


thousands whose families have occupied 
small farms for a very long time and 
who, if they have thought of electricity at 
all, regard it as something unlikely to be 
of value to themselves. 
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Experimental application of tungsten filament 
lamps along the coal face conveyor of a 
Midlands colliery. 
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Developments in Office 
Lighting in the U.S.A. 


The publication a short time 
ago of the Office Lighting 
Report reawakened interest in 
office lighting in this country. 
The following article describes 
some of the work which has 
been done in the United States. 


There have been great advances in office 
lighting techniques and practices in the past 
few years. These advances are due to a 
number of causes: improved light sources, 
new designs for luminaires, a better under- 
standing of the visual tasks involved in office 
work, and continuing studies and researches 
concerned with the fundamentals of visual 
comfort and efficiency. Leading illuminating 
engineers now realise that they cannot limit 
their recommendations to the lighting system 
alone but must work with the complete 
visual environment. 

Seeing in an office involves many factors 
which must be considered by those 
responsible for the lighting. It is a complex 
problem which cannot be answered success- 
fully by set formulae or standard installation 
lay-outs to meet all conditions. The best 
solutions come from illuminating engineers 
who carefully study the visual tasks in the 
specific offices under consideration and then 
apply their knowledge of lighting techniques, 
brightness control, and the fundamentals of 
the seeing process to produce a_ visual 
environment that is comfortable, pleasing, 
and efficient. 

It is comparatively easy for an illuminat- 
ing engineer to design a lighting installation 
which will produce the desired lighting level 
on any work surface. It is an entirely 
different matter, however, to predict with 





* Professor of Electrical Engineering, Case Institute 
of Technology, Cleveland, Ohio, U.S.A. Fellow of 
the .E.S. (ULS.A.). 





By R. C. PUTNAM* 


confidence the degree of visual comfort a 
lighting system will give. Since the develop- 
ment of the fluorescent lamp has made 
higher lighting levels economically practic- 
able the footcandle recommendations have 
increased correspondingly. As the eye 
becomes more sensitive to the quality of a 
lighting installation at the higher lighting 
levels, methods of judging and predetermin- 
ing lighting quality become ever more 
necessary. 

In the past few years the results of 
researches by Luckiesh(!), Moon and 
Spencer@), HarrisonG), Harrison and 
Meaker@), Logan(5), Luckiesh and Guth©), 
and Guth) in the United States, Vermeulen 
and de Boer(8), of the Netherlands, and 
Petherbridge and Hopkinson@®), of England, 
have added much to basic knowledge of the 
fundamentals of lighting quality. From 
these researches have developed some 
methods of appraising and predicting the 
quality of a lighting installation. The author 
believes that all of the proposed methods 
have merit and are valuable in judging 
certain aspects of quality, but that none of 
the methods as yet give the complete answer. 
Work by several of the researchers is pro- 
ceeding actively in the hope that an over-all 
method may soon be developed which the 
practising illuminating engineer can use with 
reasonable facility and accuracy to design 
for lighting quality. 

Office lighting practice in the United 
States is guided by the recommendations of 
the Illuminating Engineering Society 
(U.S.A.) as expressed in the IES. 
Lighting Handbook, Second Edition, 1952. 
At the lighting levels given as good current 
practice (Table 1) the quality of the light- 
ing is very imvortant. The visual field 
must be bright enough to provide the desir- 
able adaptation of the eye whether con- 
centrated on the visual task or looking 





Table 1* 


LIGHT AND LIGHTING December, 1952 


Levels of Illumination— 
Good Current Practice 





AREA 


Di ficult Seeing Tasks: Au- 
diting and accounting, 
business machine opera- 
tion, transcribing and 
tabulation, book-keeping, 
drafting, designing 


Ordinary Seeing Tasks: 
General office work (except 
for work coming under 
“Difficult seeing tasks’ 
above), private office work, 
general correspondence, 
conference rooms, active 
file rooms, mail rooms ... 
Casual Seeing Tasks: In- 
active file rooms, reception 
rooms, stairways, wash- 
rooms, and other service 
areas cae oe 
Simple Seeing Tasks : Hall- 
ways and corridors, pas- 
sageways ... 








Foot-CANDLES 
MAINTAINED 
IN SERVICE 





50 


30 


10 


° 








*Tables 1-4 are from recommended practice in office 


lighting as published in the I.E.S. 
Handbook. 


(U.S.A.) Lighting 


around the room. Extreme brightnesses, 
both direct and reflected, must be reduced in 
order to prevent uncomfortable glare. The 
problems are complex, it may be some time 
before the answers are all known, and the 
need is acute. 

In this situation the illuminating engineer 
is obligated to use the best information and 
experience now available, although admit- 
tedly incomplete. Accordingly, recommenda- 
tions for luminaire brightnesses, surface 
reflectances, and brightness ratios are given 
as aids:in the design for a better visual 
environment. It is very possible that they 
may be changed in the future as_ the 
researches continue and our knowledge and 
experience grow. Enough information may 
be available eventually so that specifications 
for permissible luminaire brightnesses and 
brightness differences may be drawn for 
specific visual environments. At the present 
time, however, the broad recommendations 
of Tables 2, 3 and 4 are our best practical 
guides and are a real help in bettering the 
design of luminaires and improving the 
visual conditions in offices. 

Offices vary widely in size and in the type 
of visual task performed. The table of 
recommendations for maximum luminaire 
brightnesses (Table 2) is given as a guide 
for luminaire selection for average-sized 
offices to avoid objectionable direct and 
reflected glare. These values represent com- 
promises between the most desirable results 
and practical or economic considerations. 
For example, the column headed “ Accept- 
able, with suitable environment,” gives per- 
missible maximum brightness values that 
would apply only if light colours and matt 
finishes are used on room and _ furniture 


Table 2 
Maximum Recommended Luminaire Brightness Values for Offices 





| 





ZONE* 
(0 is directly below luminaire) 


0-45 deg. 
45-60 deg. 
60-87 deg. 





MAXIMUM RECOMMENDED BRIGHTNESS 


(In Foot-lamberts)t 








ACCEPTABLE 
PREFERRED with Suitable 
Environment 





1,000 2,300 
450 900 
225 450 














*The line of demarcation between zones is not a sharp one. Tests indicate that maximum brightness in any zone above 


45 degrees usually occurs at the lowest angle in the zone. 


between 0 and 30 degrees. 


In the 0 to 45 degree zone the maximum generally occurs 


+Average initial brightness (by laboratory measurement) of the brightest one-inch square viewed crosswise and endwise. 
Values given are based largely upon experience and are offered only as a guide until studies are completed to verify their 


accuracy. It is believed that the value given for any one of the three zones may be exceeded in a specific instan¢ 
10 per cent. without materially affecting visual comfort. 
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Table 3 ‘ “3 
Recommended Surface Reflectances ‘ 
for Offices 
SURFACE REFLECTANCE* 
Ceiling Finishest 80+ 15% 
Walls .50+15% 
Furniture .35-+25% 
Office Machines and 
Equipment .35+25% 
Floors .35-+30% 
*In use, these values are frequently convérted to / 
percentages. (They are shown here as decimal values to 


avoid confusion with tolerance values.) 


+Recommended reflectance is for finish only. 


Overall 


average reflectance of acoustic materials may be somewhat 


lower. 


surfaces, the task is not highly specular, 
and the bright areas of the luminaires are 
small. On the other hand, for greater seeing 
comfort the luminaire brightness should be 
far lower, and brightness values of 225 foot- 
lamberts or below over the entire 0 to 87 
degree zone may be justified. The zone 
from 0 to 45 degrees is often called the 
“reflected glare zone,” as these brightnesses 
may most often be reflected back to the eye, 
while the zones from 45 degrees to 87 degrees 
are similarly referred to as the “ direct 
glare zones.” While the brightness limita- 
tions in the direct glare zone are generally 
independent of the size of the office, the 
actual allowable maximum brightnesses in 
the direct glare zones vary widely with office 
dimensions. In large offices where the 
luminaires occupy a substantial portion of 
the field of view the allowable brightnesses 
in the direct glare zones should be lower 
than those given in Table 2, while for small 
offices where the luminaires would not 
ordinarily be seen much higher brightnesses 
can be tolerated. The judgment of the 
illuminating engineer may thus affect his 
choice of luminaire for very large or small 
offices, but experience has shown that the 
recommended brightness values of Table 2 
are a good working compromise and are 
applicable to most office areas. 

_ Many illuminating engineers are favour- 
ing the glare rating system(4) over the 
recommendations of Table 2 as a criterion 
for selecting luminaires for office use. The 
glare rating of an installation takes into 
account the projected area and average 
brightness of the luminaires (the average 
brightness being the criterion rather than the 
Maximum brightness as in Table 2), as well 
as the position of the luminaires in the field 
of view and the brightness of the sutround- 
ig environment. Specific recommendations 





can be made quickly for each office if glare 
rating tables are available for the luminaire 
under consideration. At the present time 
glare factor tables have been computed for 
only a few luminaires, but when such tables 
are aS common as coefficient of utilisation 
tables the illuminating engineer can design 
with much more assurance of the quality of 
the installation. 

The recommended surface reflectances for 
offices, given in Table 3, are practical. These 
recommendations are followed in the 
majority of new construction and many 
existing office areas are being refinished to 
these specifications. The trend toward 
lighter finishes has been followed by paint 
manufacturers and by makers of office 
machines, furniture and equipment. These 
manufacturers have not yet in all cases 
reached the reflectance values recommended 
by the Illuminating Engineering Society of 
America, but the increased attractiveness and 
visual comfort of offices using the recom- 
mended reflectances are so apparent that they 
are being accepted rapidly as being essential 
in modern offices. 

Office lighting is flexible, and either 
incandescent filament or fluorescent lamps 
may be used. With incandescent filament 
lamps, however, the high intrinsic brightness 
of the source limits its use in offices to the 
indirect type of light distribution if comfort- 
able lighting conditions are to be attained. 
Practical considerations of power consump- 
tion and heat radiation often confine 
incandescent filament installations to light- 
ing levels of about 30 footcandles, the 
higher levels being furnished by some kind 
of fluorescent installation. With fluorescent 
lamps five of the six accepted types ‘of light 
distribution (Fig. 1) have been used success- 
fully. only the diffusing enclosure distribution 











e f 


Fig. 1. Classification of light distribution 
for luminaires: (a) indirect; (b) semi- 
indirect; (c) diffusing enclosure; (d) 
direct-indirect; (e) semi-direct; (f) direct. 


(Fig. 1c) being barred because the brightness 
in the 45 to 87 degree zones in this type is 
excessive at any reasonable lighting level. 
Although all kinds of indirect luminaires 
have been used with incandescent filament 
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lamps two types are especially popular. One 
is the glass or plastic luminous-bowl indirect 
luminaire equipped with an inside-frost lamp. 
The other incorporates the silver-bowl lamp 
in some efficient luminaire. The newest 
designs have the silver-bowl lamp shielded 
by concentric vertical rings (Fig. 2) which 
have a pleasing and modern appearance. 
There is a noticeable trend toward the use 
of this type of luminaire in incandescent 
filament systems as the lighting quality is 
good and the luminaire is simple, efficient 
and easily maintained. 

Similar lighting quality may be obtained 
from the indirect type of fluorescent 
luminaires. In the small office shown in Fig. 
3 the soft, even illumination and the absence 
of harsh shadows is readily apparent. 

Much the same quality is obtained with 
semi-indirect equipment which has a down- 
ward component of light slightly more than 
10 per cent. of the total emitted. The large 
office illustrated in Fig. 4 is lighted by semi- 
indirect luminaires to give a comfortable 
overall brightness pattern with no harsh 
shadows or annoying reflections. 

It is important that the quality and the 
quantity in office lighting remain satis- 
factory throughout the years of operation. 
Luminaires do get dusty and they should be 
designed so that they can be cleaned easily 
and/or so the dust does not affect their 
lighting qualities appreciably. Indirect and 
semi-indirect fluorescent equipment of 
necessity are closed below the lamps so it is 
particularly important that they be built for 
ready cleaning. Direct-indirect, semi-direct, 
and direct-type luminaires are open at the 
bottom and the shielding elements are either 


Fig. 2. Indirect lighting by 
silver-bowl lamps shielded by 
concentric vertical baffles. 
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Fig. 3. Indirect fluorescent 
luminaires in a small office. 







Fig. 5. These well-shielded 
fluorescent luminaires give a 
direct-indirect type of light 
distribution. 
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Fig. 4. A large office lighted 
by semi-indirect fluorescent 
luminaires. 


















Fig. 7. Fluorescent lamps in this 
large semi-direct luminaire furn- 
ish a ceiling panel of light. 


vertical or nearly vertical so the dust col- 
lection problem is not so serious. Even 
these types need cleaning periodically, how- 
ever, and they also should be built for easy 
maintenance. 

A popular design of  direct-indirect 
luminaire in a large office is shown/in Fig. 5. 
The side panels are of aluminium with a 
diffuse finish which are opaque and appear 
at low brightness on the outside because of 
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Fig. 6. This unusual office com- 
bines the lighting and air con- 
ditioning efficiency of a large 
office with individual privacy. 
Direct-indirect fluorescent 
luminaires are used. 





the light reflected from the ceiling. The 
lamps are shielded for lengthwise viewing 
also by louvers with a diffuse aluminium 
finish set across the fixture at right angles 
to the lamp axis. The height of the louvers 
and the distance between them should be 
such that the shielding angle is approxi- 
mately 45 deg. The amount of light going 
to the ceiling adds an indirect quality to the 
installation and lowers the brightness ratio 
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between the luminaires and the ceiling which 
is their immediate background, thus increas- 
ing visual comfort. There is also available 
a slightly different design which utilises some 
of the light from the fluorescent lamps in 
the unit to give the desired brightness to the 
side panels. 

This direct-indirect type is very popular be- 
cause Of its efficiency and visual comfort in the 
direct glare zones. It is used successfully in 
the large office of an engineering company, 
shown in Fig. 6. This unusual design of 
partition gives each engineer what is virtu- 
ally a private office with the lighting and 
air-conditioning efficiency of a large area, 
the acoustical ceiling keeping the noise level 
low. The panelling is natural wood with a 
light finish and combines with the desk-tops 
to give a pleasant working area. It is an 


Fig. 9. A ceiling of light by 
fluorescent lamps above a 
suspended louvre _ structure 
that extends from wall to 
wall. 
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ingenious and effective arrangement to give 
an excellent work‘ng environment with the 
efficiency of a large office and individual 
privacy. 

A recent design for louvered equipment 
of a semi-direct type is shown in Fig. 7, as 
installed in a small office. Here 60 to 90 
per cent. of the total light emitted comes 
downward through the louvers due to the 
reflecting surface above the lamps, the rest 
going to the ceiling to keep the brightness 
ratio low between the luminaire and its 
immediate background. 

The recessed troffer is very popular with 
many architects as it gives a clear, uncluttered 
ceiling, is functional, and can be _ incor- 
porated easily with acoustical ceilings 
and air conditioning. The recessed troffer 
has a direct type of light distribution 







Fig. 8. The direct type of 
light’ distribution is used 
successfully by properly de- 
signed fluorescent  troffers 
combined with surfaces ofe 
satisfactory reflectances. 
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with all the light coming downward, and 
can be visually uncomfortable if the bright- 
ness ratio between the troffers and the ceil- 
ing is high, as it would be if the ceiling were 
dark and the sides of the troffers bright. To 
prevent this the brightness of the troffer 
_sides is reduced by a diffuse aluminium 
finish and by using only one lamp per troffer, 
while the ceiling is made as light as possible 
by finishing it white and reflecting all 
possible light to it from desk tops and floors 
of relatively high reflectance. The office 
shown in Fig. 8 illustrates good practice 
with single-lamp aluminium troffers. 

A very interesting post-war development 
has been the “ louverall” ceiling, in which 
fluorescent lamps are mounted on a rough, 
white ceiling and shielded by a louver 
structure which is suspended beneath them 
and extends from wall to wall. This louver 
structure gives 45 degree shielding in both 
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Fig. 10 a. A lu- 
minous ceiling, pro- 
duced by fluores 
cent lamps above 
a suspended diffuse 
plastic which forms 
the apparent 
ceiling. 


Fig. 10 b (below). 
The brightness pat- 
tern of the office in 
Fig, 10 a. The 
figures are bright- 
ness readings ex- 
pressed in foot-lam- 
berts. 














directions and is generally of a rectangular 
or “egg-crate” design. It is particularly 
effective in locations where it is necessary 
for pipes, ducts and other obstructions to be 
placed under the permanent ceiling, as they 
will be hidden by the “louverall” ceiliag 


Table 4 
Recommended Brightness Ratios for Offices 





not exceed : 


beneficial. 





Brightness ratios of areas of appreciable size from normal viewpoints should 


3to1 Between tasks and adjacent surroundings. 
10 to 1 Between tasks and more remote surfaces. 
20 to 1 Between luminaires or windows and surfaces adjacent to them. 
40 tol Anywhere within the normal field of view. 
These ratios are recommended as maximums; reductions are generally 
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and a smooth, finished appearance will result. 
By controlling the finish of the louver struc- 
ture high lighting levels can be attained 
with low brightness in the 45 to 87 degree 
zone. The brightness reflected from the 
work will be similar to that from any other 
type of 45 degree louvered equipment at 
comparable lighting levels. To date the 
“Jouverall” ceiling has been more popuiar 
in stores than in schools or offices in this 
country, but goo: installations have been 
made in all three fields. The office shown 
in Fig. 9 is typical of the “louverall” ceil- 
ing as used in offices. 

The luminous ceiling is an even newer 
development and one which is creating much 
interest, particularly for offices where the 
reflected brightness is to be kept at a 
minimum. ‘This ceiling is suspended below 
fluorescent lamps in a manner similar to 
that used with the “louverall” ceiling, the 
main difference being that a _ translucent 
plastic forms the apparent ceiling instead of 
the louver structure. Various manufac- 
turers use different plastics for the trans- 
lucent ceiling, the plastic being corrugated 
to prevent sagging and used in either panels 
or long strips, according to the ‘material. 
In the type of installation with which the 
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author has had experience the direct light 
transmission of the acrylic plastic panel is 
about 56 per cent., but tests have indicated 
that as high as 87 per cent. of the light that 
originally falls upon the panels is eventually 
transmitted through the panels into the 
room, due to multiple reflections within the 
cavity: above the plastic ceiling which con- 
tains the fluorescent lamps. 

Since the plastic luminous ceiling pre- 
cludes the use of standard acoustical ceiling 
treatments, a highly efficient system of 
absorbing sound is often provided by 
acoustical baffles made of fibrous glass in 
a perforated metal sheath. These baffles are 
suspended from the thin metal beams or 
channels which support the plastic panels 
(Figs. 10 and 11). 

During the past year tests have indicated 
that the plastic ceiling construction also has 
merit as a diffuser of air for ventilation and 
air conditioning systems(!9), 

Luminous ceiling installations involve 
large areas of low brightness, this low maxi- 
mum potential brightness in the direction 
of the work being of particular advantage 
in offices where specular surfaces are in- 
volved. The brightness pattern of one of 
the first of these installations was studied 


Table 5 
Measured Brightness Ratios 


Maximum Recommended in I.E.S. Recommended 
Practice of Office Lighting. (Lower ratios would 


be desirable) 


Offices 
Shown in 
Figs. 10a and 10b 


BETWEEN TASK AND ADJACENT SURROUNDINGS 


3 to 1 


Depends on reflection factor of desk top and desk pad. Recom- 


mendations could be met with lighter desk top and pad than 


shown in Fig? 12a. 


BETWEEN TASK AND THE MORE REMOTE SURFACES 


10 to 1 


2.6 to 1 between task and floor 


or 1.6 to 1 between task and lower wall 


1 to 10 


1.4 to 1 between task and middle wall 


1.3 to 1 between task and upper wall 
1.1 to 1 between task and acoustical baffle 


1 to 1.3 minimum and 


1 to 2.5 maximum between task and luminous ceiling 


BETWEEN LUMINAIRE AND ADJACENT SURFACES 


20 to 1 


2.6 to 1 maximum between luminous ceiling and acoustical baffle 


2.1 to 1 maximum between luminous ceiling and adjacent wall 


ANYWHERE WITHIN THE NORMAL FIELD OF VIEW 


40 to 1 
carpet 


5.6 to 1 between the brightest part of the luminous ceiling and the 
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by the author(!!) and brightness measure- 
ments recorded as seen by the executive 
when seated at his desk (Fig. 10b). A com- 
parison of brightness ratios in this office to 
those recommended in Table 4 show that 
this office more than meets the recommenda- 
tions except for the furniture, which is too 
dark (Table 5), A later installation (Fig. 11) 
meets the recommendations in regard to the 
furniture as well as the walls, and in this 
office the brightness ratio between the papers 
which are the visual task and the adjacent 
surroundings of desk or table top are at the 
specified 3 to 1 ratio (or more accurately 
1 to 1/3, since the task is the brighter). 

The lack of colour in the photograph of 
Fig. 11 gives a misleading impression. 
Actually the careful use of colour in this 
office adds interest while still meeting the 
reflectance recommendations. The outer or 
window walls are a warm grey, having a 
Teflectance of 0.58, the inner walls are a 
greyed green of 0.49 reflectance, the rug is 
beige, and the furniture is upholstered a 
medium green and tan. 

Examples are chosen in this article to 
illustrate the advancements in office lighting 
technique for all the recommended types of 
light distribution in both large and small 
offices. The lighting levels vary from 
30 ft.c. for the incandescent filament 
installations to 50 ft. or more for 
most fluorescent applications, with one of 
the luminous ceilings averaging 120 
ft.c. The photographs indicate the 
thought that has been given to the efficiency, 
health, comfort, and general attitude of the 
office workers with air conditioning, sound 
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Fig. 11. An office lighted by 
a luminous ceiling, with 
furniture and walls meeting 
reflectance recommendations. 


control, attractive offices, and efficient and 
comfortable lighting. It is unfortunate that 
the reproductions cannot be made in colour 
as in these offices colour of the correct re- 
flectance is used with light to produce in- 
teresting and attractive office environments. 

While several of the installations discussed 
here are outstanding, the majority are typical 
of office lighting techniques that are in 
rather common use. The illustrations are 
selected from a great many photographs of 
offices of varying sizes, kinds, and locations. 
It is noticeable that nearly all the new 
developments involve the use of fluorescent 
lamps, in keeping with the trend to the use 
of this light source. Practically every survey 
of new or relighted offices to-day shows that 
they incorporate one or more of the de- 
sirable environmental factors of acoustical 
control, air conditioning, attractive use of 
colour, and good lighting. The illuminating 
engineer can be proud that the researches in 
the fundamentals of good seeing, applied to 
the design and use of lighting equipment. 
are leading to great improvements in the 
visual environment and are contributing the 
greatest factor to pleasant and efficient 
working conditions in offices. 
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: | Ramsay and the Electric 


ing 
nS, 


Lamp 


An exhibition to mark the 
centenary of the birth of Sir 


William Ramsay is now open at By J. N. ALDINGTON, 
the Science Museum in London. B.Sc., Ph.D., F.1.E.S. 
The importance of Ramsay’s and B. WITHRINGTON. 


work to the lighting industry is 
shown in the following article. 


The electric lamp industry owes a parti- 
Es cular debt of gratitude to the work of Sir 
William Ramsay. Receiving his early 











sed education at Glasgow University, he was 

ical fortunate in then being able to work under 

in Fittig at Tubingen. After a tutorial appoint- 
= ment in technical chemistry on his return to 

5 of Glasgow, he _ received the’ Chair of 

oe Chemistry at University College, Bristol, in 

new 1880. His distinguished work at Bristol was 
ent followed by a long period as Professor of 

— Chemistry at University College, London, 

maid where he succeeded A. W. Williamson. 

that In these days when, in the authors’ 

oA opinion, young men are caused to specialise 

er in some branch of science at much too early 
oe a stage, it is interesting to reflect that 

— Whereas Ramsay’s contribution to the dis- 

i ‘ covery of the rare gases and to determining 

a their properties lay largely within the field 
ps of physics, by training and profession he 
os was a chemist with a particular bias to the 
he organic side. ; 

” Followifg his work on quinine and its 
decomposition products, he directed his 
attention to questions of physical and 

bes inorganic chemistry. While at Bristol he 

oh investigated the critical state and various 
nina properties of liquids, including vapour- 

Inc., Pressure relationships, and carried out his 

Vard work with John Shields on the relationship 

ion), between the molecular complexity of a pay at 
liquid and its surface tension. Sir William Ramsay 


His interest in the gases of the atmosphere 
was stimulated by Lord Rayleigh’s famous (With acknowledgment to “ Vanity Fair”) 
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letter to “ Nature ” in 1892, from which the 
following is an extract :— 


“I am much puzzled by some recent 
results as to the density of nitrogen, and 
shall be obliged if any of your chemical 
readers can offer suggestions as to the cause. 
According to two methods of preparation, I 
obtain quite distinct values. The relative 
difference, amounting to about 1/1000 part, 
is small in itself; but it lies entirely outside 
the errors of experiment, and can only be 
attributed to a variation in the character 
of the gas.” 

Following that letter, on April 19, 1894, 
Lord Rayleigh reported at a meeting of the 
Royal Society the results of his further 
work on the density of nitrogen but without 
suggesting an explanation. Immediately 
following the meeting in a private discussion 
Lord Rayleigh tcld Ramsay that, in his 
view, the cause of the difference in density 
between chemically prepared nitrogen and 
that prepared from the air was the existence 
of a light gas in non-atmospheric nitrogen. 
Ramsay, however, after considering Ray- 
leigh’s results, thought that the most 
probable cause was a heavy gas in 
atmospheric nitrogen. 

A few days after this conversation Ramsay 
began work on the treatment of atmospheric 
nitrogen ~with heated magnesium. The 
results were apparently so definite that 
after a meeting of the Royal Scciety on 
May 24 he reported privately to Lord Ray- 
leigh that the density of the atmospheric 
nitrogen was further increased after the 
magnesium treatment, and he later wrote: 
“Has it occurred to you that there is room 
for gaseous elements at the end of the first 
column of the periodic table ?” 

Posterity is fortunate in that the original 
letters between Lord Rayleigh and Ramsay 
and between Ramsay and his wife have been 
preserved, as they disclose many details of 
his experimental work. 

Eventually, by repeated passing of atmo- 
spheric nitrogen over heated magnesium 
turnings and copper oxide, the volume con- 
tracted and the density rose to about 19. A 
sample of the residual gas was sent to 
William Crookes, who reported that it gave 
an entirely new spectrum. In August, 1894, 
only a few months after Ramsay began his 
work on the subject and following confirma- 
tion by Rayleigh of Ramsay’s results, they 
jointly announced the discovery of a new 
gas, afterwards called argon, which was 
present to the extent of almost 1 per cent. 
in the atmosphere. A full account of the 
work together with measurements of the 
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properties of the new gas was given to a 
meeting of the Royal Society in January, 
1895, the density being given as 19.95 against 
oxygen 16. It was stated that the gas 
appeared to be a _ completely — inactive 
element. 

In the same year Ramsay’s attention was 
drawn to the fact that many minerals con- 
taining uranium gave off a gas on treatment 
with acid, and it was suggested that this gas 
might be argon. Ramsay obtained samples 
of the mineral cleveite and confirmed that 
when heated with acid a gas was evolved 
which had a powerful yellow spectral line 
identical with that detected in the sun’s 
spectrum by Sir J. N. Lockyer and Sir E. 
Frankland in 1868, to which the name of 
helium had already been given. This 
extremely light gas with a density of 2 also 
appeared to be chemically inert and it was 
later found to be present in the earth’s 
atmosphere to the extent of about one part 
in 250,000. On March 27, 1895, Ramsay 
communicated its discovery to a meeting of 
the Chemical Society. The matter is of such 
interest that the actual words of Ramsay, 
published in the Transactions of the Society. 
are quoted below :— 


“In seeking a clue to compounds of argon 
I was led to repeat experiments of Hillebrand 
on cleveite, which, as is well known, when 
boiled with weak sulphuric acid, gives off a 
gas hitherto.supposed to be nitrogen. This 
gas proved to be almost free from nitrogen: 
its spectrum in a Pliicker tube showed all 
the prominent argon lines, and in addition a 
brilliant line close to, but not coinciding 
with, the D lines of sodium. There are. 
moreover, a number of other lines, of which 
one in the green blue is especially prominent. 
Atmospheric argon shows, besides, three lines 
in the violet which are not to be seen, or, if 
present, are excessively feeble in the 
spectrum of the gas from cleveite. This 
suggests that atmospheric argon contains. 
besides argon, some other gas which has as 
yet not been separated and which may 
possibly account for the anomalous position 
of argon in its numerical relations with other 
elements. 

“Not having a spectroscope with which 
accurate measurements could be made, | 
sent a tube of the gas to Mr. Crookes, who 
has identified the yellow line with that of the 
solar element to which the name ‘helium’ 
has been given. He has kindly undertaken 
to make an exhaustive study of its spectrum. 

“IT have obtained a considerable quantits 
of this mixture and hope soon to be able to 
report concerning its properties. A deter- 
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Group of electrical 
lamps in which rare 
gases are used. 


(1) Argon gas - filled 
lamp. 
(2) Xenon gas arc. 


(3) Krypton miners’ 


bulb. 
(4) Xenon gas arc. 


(5) Krypton or Xenon 
flash tube. 


(6) Neon glow lamp. 


mination of its density promises to be of 
great interest.” 

Two new elements had thus been dis- 
covered and a study of their position in the 
Periodic Classification supported the belief 
that at least three more such gases should 
exist. It was at this time that Ramsay’s 
fruitful collaboration with Dr. Morris 
Travers began. Many different minerals 
were examined, including meteorites, in an 
attempt to locate the supposedly missing 
elements revealed by a_ study of the 
Periodic Table, but up to early 1898 no 
Positive results had been obtained. By 
then, however, the British Oxygen Company 
were able to make available a substantial 
quantity of liquid air. Ramsay and 
Travers fractionated this material and 
eventually spectroscopic examination of the 
residues revealed the existence of another 
distinct element, to which they gave the 
name krypton. It is a remarkable fact that 
by the end of July, 1898, by the continued 
fractionation of liquid air they eventually 
found that in addition to argon atmospheric 
air contained four other gases. Krypton and 
xenon were readily liquefied or even 
solidified and could be obtained in a rea- 
sonably pure state although the amount of 
xenon in the atmosphere is so astonishingly 
low. The hitherto unknown gas, named 
neon. which has such a characteristic red 
spectrum, was more difficult to isolate in any 
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quantity but it was eventually separated in 
July, 1900, from the argon and helium by 
means of liquid hydrogen. It is good to 
recall that Ramsay’s discovery of the rare 
gases brought to him many honours, including 
the Nobel Prize for Chemistry in 1904, and 
that at the same time Rayleigh was 
honoured by receiving the Nobel Prize for 
Physics. 

We must now turn to the impact of these 
developments on the electric lamp industry. 
At first sight it would appear that a group 
of chemically inactive elements and par- 
ticularly rare gases capable of being 
isolated from the air in only relatively small 
quantities would be of purely academic 
interest, but Langmuir’s work on the causes 
of blackening in the electric lamp, however, 
had shown that this was due to normal 
evaporation of the tungsten from the fila- 
ment surface during the life of the lamp, a 
process similar to that in nature of the 
gradual evaporation of ice without a visible 
liquid phase on a cold winter’s day. 

Even before Langmuir’s time Edison had 
suggested surrounding his early .lamp fila- 
ments with a chemically inert gas. He tried 
nitrogen, but the results were not too happy 
due to the severe additional thermal losses 
incurred by conduction and convection in 
the gas. Langmuir. however, showed how 
this difficulty could be overcome by com- 
pacting the filament into a tightly wound 
helix. He ‘further suggested substituting 
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argon for nitrogen and thus stimulated the 
large-scale production of argon from 
liquid air plants in various parts of the 
world. As is well known gas-filled lamps 
contain a mixture of argon and nitrogen 
with the argon content generally being 
predominant. It is interesting to reflect 
that no other element except one of the 
other rare gases discovered by Ramsay and 
his collaborators can be substituted for 
argon in practical lamps of the gas-filled 
type without loss of efficiency. It has 
always been clear since these gases were 
first applied, however, that. the heavier 
ones, particularly krypton and xenon, would 
produce even more advantageous results 
than argon if they could be used to provide 
the inert atmosphere surrounding the fila- 
ment. That they are not used for general 
lighting service lamps is due to their 
extreme rarity and therefore high cost. 
Nevertheless, British lamp makers a year or 
two before the last war developed krypton- 
filled miners’ lamp bulbs which could be 
operated at a materially higher efficiency 
than argon-filled bulbs of the same rating 
and for the same life. Experimental work 
was also carried out on krypton fillings for 
low-wattage gas-filled lamps of other types 
both in this country and elsewhere. It was 
found, however, that for larger lamps the 
economic factors were adverse and there- 
fore at the present time the only practical 
light sources using krypton as an_ inert 
atmosphere are the miners’ lamp bulbs. 

Neon has always enjoyed a special posi- 
tion in the discharge-lamp field due to the 
beautiful crimson spectrum which is emitted 
when it is electrically excited. Notwith- 
standing subsequent developments in high- 
voltage electric-discharge tubes utilising 
mercury and fluorescent powders and 
- mixtures of other gases, the plain discharge 
through neon still holds a prominent posi- 
tion in the sign industry. Neon has also 
proved to be the most useful gas filling for 
many forms of cathode-glow indicator 
lamps. 

Helium has not found extensive use as a 
source of light when excited by the electric 
discharge, but some _ interesting early 
experimental installations made use of the 
buff-white colour, which is produced at a 
suitable current density. 

Duiing the last war use was found for 
both krypton and xenon in new forms of 
electric-discharge lamp, thus completing the 
first impact of Ramsay's discoveries on the 
electric lamp industry. (See Fig. 2.) 
Krypton was first used in discharge tubes 
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of the continuously burning type, but its 
properties did not appear very promising. 
When, however, it was subject to a very 
high-current-density discharge white light 
at high efficiency was produced, and this 
property was utilised in the development of 
a whole range of repeating-flash tubes. 
These tubes are designed to have a high 
breakdown voltage, which may, for example, 
be greater than 2,000 volts. For the produc- 
tion of single flashes of light at very high 
intensity, as is necessary in certain photo- 
graphic applications, a tube is connected 
across the terminals of a large capacitor 
which can be charged to 2,000 volts. No 
current passes through the discharge tube 
until an ionising voltage or other influence 
is brought to bear on the krypton within the 
tube. Immediately, however, this ionised 
condition is reached, the tube discharges at 
very high power with the production of a 
pulse of light of great intensity. 

From this development has come another 
new industry—the production of portable 
and stationary repeating-flash equipments, 
which can either produce single flashes at 
well or a multiplicity of flashes in synchrony 
with, say, a moving machine part. Soon 
after this work had borne practical results 
for war purposes, it was found that xenon 
gave nearly 50 per cent. more light than 
krypton under the same discharge condi- 
tions, and the best repeating-flash tubes are 
now filled with pure xenon. In studying 
the high efficiencies and most desirable 
colour of the light produced in this way, it 
was considered possible that continuously 
burning sources with similar characteristics 
might be developed, and the xenon gas arc 
was announced in 1947. The first lamp 
was a 5-kw. water-cooled device emitting 
more than 100,000 lumens of white light. 
It was suitable for photography in both 
colour and in black and white, and for many 
other purposes. Development is still pro- 
ceeding, not only in England but in lamp 
research laboratories in many other places, 
and several different high-current-density 
xenon gas arc lamps have been engineered 
into practical forms. The rarest of 
Ramsay’s rare gases has thus taken its place 
in a marketable light source. 

While all the rare gases have, therefore, 
now been brought into use, the story of the 
influence of Ramsay’s work on the electric- 
lamp industry will probably never be com- 
plete, as research within the industry 1s 
constantly producing either new or im- 
proved light sources employing these 
remarkable elements. 
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Lighting 
in a 
Nylon 


Factory 


All the nylon made 
in the U.K. is pro- 
duced at the Ponty- 
pool factory of 
British Nylon Spin- 
ners, Ltd., the 
lighting of which is 
described below. 


Fig. 1. 


In this large modern works, with a floor- 
space of 1,000,000 sq. ft. and a production 
capacity of 10,000,000 Ib. of yarn a year, 
nylon polymer, which is received as a sub- 
stance looking like white marble chips, is 
melted and spun into yarn which is then 
subjected to a series of processes, many of 
which are similar to those carried on in 
other textile mills. These processes, which 
include winding and throwing, demand good 
even illumination in every department if 
operators on the extremely fine yarn are to 
work efficiently. Hot cathode fluorescent 
lighting has been adopted for all process, 
inspection and experimental departments at 
these works, _ 

The fluorescent lighting schemes for the 
114-ft. spinning tower, the warping depart- 
ment, packing and inspection departments, 
and the experimental plant, and the tungsten 
lighting scheme for the offices in the South 
Block, were planned by the electrical section 
of the engineering department of B.N.S. in 
collaboration with the G.E.C., Ltd. Alto- 
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“ Perspex’ 
department give an illumination of 40 Im./ft.2, over the 
reeds, one of which is seen in the right foreground. 





, 


fluorescent fittings in the warping 


gether 600 fluorescent “Perspex” fittings 
and 1,800 vitreous enamelled trough fittings 
have been employed, all housing 5-ft., 
80-watt daylight fluorescent lamps. Switch- 
ing is arranged for large groups of fittings, 
since nylon spinning is a continuous pro- 
cess, 24 hours a day seven days a week, 
and the lamps are, therefore, continuously 
alight. The warping department is an ex- 
ception, but even here lighting is in use for 
16 hours per day. 

The containers for nylon polymer, when 
they reach the factory, are hoisted to the top 
floor of the spinning tower, where their con- 
tents are transferred to storage and mixing 
bins. Here general storage lighting is pro- 
vided by single-lamp vitreous-enamelled 
fluorescent fittings. From this floor the 
polymer is fed to travelling hoppers which, 
in turn, are used to charge the actual pro- 
cess hoppers. On this floor twin-lamp 
fluorescent fittings mounted between lines of 
hoppers give an_ illumination level of 
10 Im./ft2 at the points where the hoppers 























LIGHT AND LIGHTING December, 1952 
2ft.-Oin nn 4ft.- 61 at 
G.EC PERSPEX FLUORESCENT FITTING. 4 Z 4, SS 
WURE. Shc.-Cins. ees G.E.C. PERSPEX FLUORESCENT FITTINGS, SINGLE TUBE. Sft.-ins. 8Qwatt 
ao 
SINGLE TUBE FITTING 
[amn) 
‘ a 
é ¢ CREEL 
& 























are handled, as well as good general illu- 
mination over the remainder of the floor 
area. 

The polymer is now melted and extruded 
through spinnerets, a process which is lit by 
fluorescent lamps in reflectors mounted at a 
45 deg. angle to the banks of machines to 
give maximum illumination on the vertical 
plane. The molten polymer streaming from 
the spinneret is cooled and hardened as it 
passes to the floor below, and by the time 
it reaches the ground floor of the tower is 
in the form of fine strands which are wound 
on to cylinders. Single lamp _ vitreous- 
enamelled fluorescent fittings have been 
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adopted on this floor, and give an illumina- 
tion level of about 20 Im./ft2 on the 
cylinders. 

In the Warping department, where 
“ Perspex” fluorescent fittings are employed, 
the pattern of the lighting scheme is dic- 
tated by the position of the machines. Here 
individual nylon threads taken from banks 
of creels are drawn through a reed on to 
the warping drum. Particularly good 
illumination is required over the reed (which 
is movable from side to side of the machine 
and must therefore be lit well from each 
side) and over the beaming operation where 
the yarn is transferred from the drum to the 
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| | t | / Fig. 3 (left). Showing arrange- 
ment of fluorescent fittings 
LU J iJ over the creels and drums in 
+ i j . the warping department. Fig. 
i | TWIN 2 (above) shows the elevation 
' — plan and Fig. 3 the plant view. 
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beam. To facilitate access for maintenance 
purposes it was decided not to mount any 
lamps over the main drum of the machine. 
The arrangement finally adopted comprised 
three pairs of ‘‘ Perspex” fittings, each hous- 


ing a 5-ft., 80-watt fluorescent lamp over 
each creel and alley, at a mounting height 


of 9 ft. 2 in.; a. pair of “ Perspex” fittings, 


each housing two 5-ft., 80-watt fluorescent 
lamps, at a height of 7 ft. 9 in. over each 
reed, where the high illumination level of 
40 Im./ft2 is provided; and a single lamp 
fluorescent fittings over each beam. How 
important good illumination is over the 
warping machine can be gauged from the 
fact that 500 threads may be passing through 


Office sania in the U.S.A. 
(Continued from p. 430) 


(4) Further Data on Glare Ratings, Ward 
Harrison and Phelps Meaker, Illuminating 
Engineering, 42, 1947, 153-179. 

(5) The Practical Mechanics of Designing 
Optimum Lighting Patterns, Henry L. 
Logan, Illuminating Engineering, 43, 1948, 
1233-1269. 

(6) Brightnesses in Visual Field at Borderline 
Between Comfort and Discomfort, 
Luckiesh and S. K. Guth, Illuminating 
Engineering, 44, 1949, 650-670. 

(7) Subjective Appraisal of Brightness, Sylvester 


LIGHT AND LIGHTING 





Fig. 4. The 
packing de- 
partment 
where . the 
lighting 
scheme has 
been planned 
for a mini- 
mum service 
intensity of 
15 Im./ft.2 
at conveyor 
level. 


the reed at one time, and a break in one 
of them must be instantly detected if it is 
not to hold up the whole warping process. 

In the inspection and packing departments 
of the factory, where every bobbin and cone 
of yarn is individually inspected before pack- 
ing, the lighting scheme has been planned 
for a minimum service intensity of 15 lm./ft2 
at conveyor level (2 ft. from the floor). This 
has been achieved by the use of “ Perspex” 
fittings mounted at 11 ft., with 8 ft. spacing 
between fittings in each direction. For part 
of this deparment the G.E.C. have designed 
special trunking in place of conduit, six 
fittings being accommodated on each trunk- 
ing run. Altogether 50 rows of 12 fittings 
have been treated in this manner. 
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Buildings, P. Petherbridge and a 
Hopkinson, Trans. Illum. Eng. Soc. (Lon- 
don), 15, 1930, 39. 

(10) Air Diffusion and Light Depreciation Tests 
of Luminous Ceiling, R. C. eo ey ha 
Waite, L. G. Seigle, and W. L 
Illuminating Engineering, 47, 1952, “ond. 077 

(11) Luminous Ceilings for Offices, Russell C. 
prey Illuminating Engineering, 46, 1951, 
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New Lighting Installations 


Steel Company of Wales 


Last year the great Margam Works of 
the Steel Company of Wales, the largest 
steel rolling mill in Europe, was opened. A 
further addition to the company’s develop- 
ment plan is the new Trostre works. 

Steel strip is received at Trostre from 
Margam in coils weighing up to 15,000 lb., 
with the 38-in. steel strip having a normal 
thickness of up to 0.093 in. After pickling 
and trimming, the coil size is increased to 
a maximum of 30,000 Ib. by butt welding 
the ends of two or more coils. The coils 
are then conveyed to the Tandem Mill 
where the strip is cold rolled to the finished 
gauge. After rolling, the strip is cleaned, 


annealed, and tempered before the produc- 
tion line divides and coils destined for the 
hot strip tinning lines are side and end 





sheared into sheets, whilst those intended for 
electrolytic tinning are side trimmed on the 
coil preparation lines. The finished tinplate 
from these two processes is the main pro- 
duct of the Trostre works. 

More than 725 kw. of lighting is provided 
by 314 B.T.H. fittings which were specially 
designed for Margam and Trostre. For 
use with two horizontally burning 400-watt 
mercury vapour lamps mounted symmetric- 
ally around a central 1,000-watt tungsten 
lamp, the fittings give a high intensity of 
light with good colour rendering properties. 
These blended-light units are mounted at 
approximately 45 ft. to ensure adequate 
diffusion of illumination and freedom from 
glare. Catwalks are provided at 40 ft. 
intervals along the line of the lighting to 
simplify maintenance and the fittings are 
attached to these by brackets. 


Blended 
light fittings 
illuminate 
this area at 
the Trostre 
works of the 
Steel Com- 
pany of 
Wales. 
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University College, Leicester 

New extensions to the University College, 
Leicester, have recently been carried out 
comprising both laboratory and residential 
blocks. The chemical laboratories have 
been illuminated by means of standard 
5-ft. 80-watt fluorescent fittings suspended 
from the ceiling with the control gear in- 
corporated in them. 

In the halls of residence the dining room 
has been lit by 500-watt fittings from the 
“Mondolite ” range, giving both direct and 
indirect illumination. In addition, as can 
been seen from the illustration, the sides 
of the hall have been lit by means of 
specially made fittings which are fixed on 
the side of the beam, up against the ceiling. 
These are approximately 5 ft. long, glazed 
with obscured, reeded glass and fitted with 
a number of low wattage tungsten lamps. 
These fittings also serve to light the curtains 
when these are pulled at night. For the high 
table at the end of the room a number of 
indirect metal wall brackets were provided. 

Troughton and Young (Lighting), Ltd., 
supplied the lighting fittings to the require- 
ment of the architects, Pick, Everard and 
Gimson and the consulting architects, 
Thomas Worthington and Sons. 


Two views 
of tH 
dining room 
at University 
College, 
Leicester, 
showing the 
day lighting 
and artificial 
lighting 
arrange 
ments. 
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Banking Hall 
The banking hall in the new Pretoria 


office of the South African Permanent 
Mutual Building Society has one of the most 
impressive fluorescent lighting installations 
in the Union. Special fittings were supplied 
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View of a 
Pretoria 
Banking 
Hall, show- 
ing arrange- 
ment of pen- 
dant and 
ceiling _fit- 
tings. 


by the British General Electric Co, Ltd. 
The pendant units which are made in 
bronze with reeded “ Perspex” panels, each 
accommodate 12 4-ft. 40-watt fluorescent 
lamps and their control gear, while the 
ceiling fittings house six 5-ft. 80-watt fluor- 
escent lamps and instant start gear. 


Lighting by 
mercury dis- 
charge and 
tungsten 
lamps in a 
machinery 
factory. 
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Showing the 
attractive 
lighting in 
the interior 
of a Bristol 
shoe store. 


Dolcis, Bristol 
The design of the new Dolcis Shoe Store 
at Bristol was carried out by Ellis E. 
Somake, F.R.I.B.A., Dip. Arch. (Lond.). 
staff architect to the Dolcis Shoe Company. 
On entering the store one is immediately 
aware of a sense of well-being. This is due 
to the imaginative and correct use of light- 
ing; the architect and the lighting engineer 
have used all the various tools at their dis- 
posal to create a well-lit interior and to 
“high light” the various displays in the 
most efficient and effective manner. Hot 
cathode lamps, “natural” in colour, are 
used to illuminate the wall displays, while 
in the ceiling, coffers containing cold 
cathode “intermediate” lamps have been 
installed, 
he store presents a most pleasing vista 
from the outside. The attractive effect is 
helped by a clear glass transom which rises 
to the height of the first floor. 


Machinery Manufacturers 

New lighting has recently been installed 
at the rapidly expanding factory of Messrs. 
Samuel Pegg’s, of Leicester, a well-known 
firm which manufactures dyeing and finish- 
ing machinery for the hosiery trade. 
Simplex equipment has been used and the 
fittings installed are ‘‘ Neodisplex” and 
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dispersive reflectors housing, separately, 
mercury discharge and tungsten lamps. 

In addition to three 200-watt pilot lamps 
in the centre of the bay, fourteen 250-watt 
mercury vapour lamps and fourteen 300-watt 
tungsten lamps are used. These provide a 
general illumination level of 18 1m./ft.2. 
The illustration shows the arrangement of 
these fittings. 


Coal Face Lighting 

The photograph on page 420 shows a 
view along the conveyor of a new coal face 
lighting installation, employing 60-watt 
tungsten filament lamps, at a colliery in 
the Midlands. The fittings, which are certi- 
fied for use under Group 1 conditions, are 
mounted as high as possible in a line along 
the row of roof supports immediately 
behind the face conveyor, and are spaced 
al approximately three-yard intervals, a total 
of 38 fittings being in service. 

The fittings, which have the cable couplers 
incorporated, make use of a dished cover 
of high transmission opal acrylic plastic 
superimposed over the flat plate of amour- 
plate glass, thereby reducing the surface 
brightness to about 2.5 cd/ins.2 

Acknowledgment is made to the G.E.C., 
Ltd., who made the fittings, and to the 
National Coal Board for permission to 
reproduce the photograph. 
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Forrvee smart the window display, nobody’s 

going to stop to look at it if it’s not well lit. But 
there’s no fear of that when Philips have been 
consulted about the lighting installations. For 
Philips have sixty years of specialised lighting 
experience — and a magnificent range of equipment 
which includes the perfect answer to every lighting 
need. 
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The Philips ‘‘ Arden”? 
fitting illustrated uses 
one Philips 5 ft. 80W. 
Fluorescent Lamp. Other 
suitable  ffittings are 
** Ashcroft’? and “‘Aber- 
ford.’ 





PHILIPS ELECTRICAL LIMITED 
on all lighting problems 


LIGHT GROUP - CENTURY HOUSE - SHAFTESBURY AVENUE - LONDON . W.C.2. 
Radio and Television Receivers - ‘‘Philishave’’ Electric Dry Shavers, etc. 
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New Lighting Fittings 


The new F.61016 combined mercury and 
tungsten lighting fitting made by THE 
GENERAL ELectric Co., Ltp., has been 
scientifically designed to give similar light 
distribution from both light sources, so that 
almost perfect colour blending is obtained. 
There is good upward light to conform with 
modern lighting practice. Installation is 
simple, since only the light top channel is 
fixed to the conduit, the reflector portion 
complete with choke being hooked on 
afterwards. 

The main housing is of 20 s.w.g. sheet 
steel finished with red oxide and two coats 
of grey stove enamel. Inner reflectors are of 
anodised aluminium of a high reflection 
factor. The top channel is fitted with 
two G.E.S. skirted lamp-holders wired com- 
plete in asbestos-covered cable. A three-pin 





New 


G.E.C. combined mercury and 
tungsten lighting fitting. 


plug and socket is fitted and wired for con- 
necting the choke, which is housed inside 
the main reflector body. The lampholders 
are arranged for two fixing positions, so that 
any combination of lamps, 250 or 400-watt 
mercury, and 500, 750, or 1,000-watt 
tungsten G.L.S. lamps, can be used. The 
fitting weighs 274 lb. (44 lb. complete with 
choke). 


A new series of HOLOPHANE industrial 
translucent units, embodying prismatic 
reflectors, has been designed for factories, 
power stations, aircraft hangars, erection 
bays. and other lofty interiors where it is 
desired to provide, by light control, a satis- 
factory degree of ceiling brightness without 





Holophane industrial translucent light- 
ing unit for use with either tungsten or 
mercury discharge lamps. 


reducing the illumination on the working 
plane. 

The fittings are made in both single and 
twin units, the former being designed for 
tungsten filament lamps, while the twin units 





New Dorman and Smith prismatic fit- 
ting, the ‘“ Diopal,” for industrial use. 











The “ Fluoradisc,” a circular fitting for 
fluorescent lamps. 


employ both a mercury discharge and a 
filament lamp, which together provide a 
colour blending approaching that of day- 
light. The fitting illustrated here is designed 
for use with 500-watt and 1,000-watt tung- 
sten lamps or the equivalent mercury 
discharge lamps. 

The units embody heavy duty glass 
reflectors having internally reflecting prisms, 
resistant to heat and depreciation, and pro- 
vide a high standard of light control and 
efficiency. They are made in three types: 
extensive, intensive, and focusing. 

Metal parts are of heavy-gauge steel, 
protected against rust, and are finished a 
light battleship-grey or aluminium, depend- 
ing on the type of fitting. Maximum venti- 
lation is provided to ensure that the wiring 
is kept cool. Single unit fittings may be 
mounted on chain or conduit, while twin 
fittings are usually supported on chain, for 
which suspension hooks are provided. 


DORMAN AND SMITH, LTD., have announced 
the introduction of their latest industrial 
prismatic lighting fitting, the Dorman 
“ Diopal.” Joining the well-known “ Dio- 
lux” and ‘“Diolume,” to complete the 





Crompton fitting—housing two 80-watt, 
5-ft. fluorescent lamps. 
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range, the “ Diopal” is a competitive fitting 
selling at 29s., list price. The body is of 
die-cast aluminium alloy, drilled and tapped 
one hole for }-in. conduit; the opalescent 
prismatic glass gives wide light dispersion. 
For speed and ease of fixing the two fixing 
holes are at brick width. The reversible 
porcelain B.C. lampholders take lamps up 
to 100 watts. The finish is white enamel 
inside and buffed aluminium on the outside. 
The unit measures 11 in. x 6 in. x 44 in. and 
weighs 4 Ib. 4 oz. 


Two new fittings are now on the market, 
both specially designed to take the recently 
introduced 40-watt circular fluorescent lamp. 
The first is the “Coronet” manufactured 
by J. Rivuin, Ltp., of Leeds. This is 
a decorative fitting with a wrought-iron sup- 
port for the lamp. It is for ceiling fitting 
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New G.E.C. weatherproof floodlight. 
or three-chain suspension with all the con- 
trol gear self contained. This model is also 
available in two- and three-lamp models. 
The second is “Fluoradisc,” which is 
Model 401 in the range of fittings by 
DruseL Distriputors, Ltp. This fitting, 
illustrated here, is equipped with 40-watt 
control gear tapped for all voltages from 
200-250 volts. One of the spring clips hold- 
ing the lamp combines a four-pin socket into 
which the four-pin holder on the lamp fits. 


CROMPTON PARKINSON, LTD., announce 
two new fluorescent lighting fittings which 
have been added to their range. One, illus- 
trated, is the “ Abbey,” a 5-ft. commercial 
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fitting for use with two 80-watt fluorescent 
lamps. It is intended for use where com- 
fortably diffused general illumination is re- 
quired in addition to a pronounced down- 
ward direct light. Maintenance is simplified, 
there being no screw or catches to manipu- 
late to release the side panel and the louvre 
frame can be entirely removed or swung 
down from either side for general mainte- 
ance and relamping. The “ Perspex” side 
panels are in fluted light opal with flashed 
opal ends, the internal reflector and wiring 
channels are in stoved white enamel and the 
end plates of the wiring channels as well as 
the frame for the side panels and louvre are 
in stoved cream enamel. 

The other is the “ Alton,” a commercial 
semi-direct 5-ft. fitting for use with one 80- 
watt lamp. Although primarily designed for 
mounting close to the ceiling, this fitting 
may be suspended by means of tubes or 
chains. The metalwork is pre-treated to 
resist corrosion and is in heavily stove 
enamelled lustrous white. Simple positive 
catches allow the diffuser to be hinged down 
from either side for complete access to lamp 
or starter switch, with no loose parts or 
screws. 


Used recently for lighting an open-air 
theatre production is the new G.E.C. flood- 
light, the F.60958. Although primarily de- 
signed for floodlighting any large area from 
a height, this floodlighting unit was used 
with great success at Henley for an outdoor 
stage area. This floodlight is weatherproof 
and houses one 1,500-watt G.L.S. lamp. 


An entirely translucent all-glass unit 
embodying a glass canopy and based on 
the Holophane system of prisms has been 
developed by HoLopHANe, LIMITED, for use 
in schools, offices and similar commercial 
situations where good appearance com- 
bined with high photometric efficiency are 
essential features. 

The units, to be known as “ Lumilux,” 
have clean and modern lines, the patterns 
of the prisms being especially chosen to 
give a desirable degree of sparkle when 
the lamp is lit, while the luminance of the 
fitting as a whole has been controlled to 
eliminate glare under all normal con- 
ditions. 

A unique feature of the fitting is the 
comined glass canopy and reflector, which 
forms one moulding and not only 
elin‘nates the normal separate canopy but 
give: added strength to the unit. The 
diff.sing cover glass is clipped to the 
Tefle:tor unit, and carries an_ interesting 
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diffusing pattern of flutes and cross prisms. 
The reflector may be white or “ Correcta- 
lite,” while the cover glass is white only. 
Both glasses are normally velvet finished. 

The principle of the support of the glass 
is also unique. A rectangular die-casting 
carrying the porcelain E.S. lampholder 
enters a rectangular aperture in the top of 
the glass and is turned to register across 
the aperture and is then locked in position 
by a top cover plate. Two soft pads 
attached to the die-casting prevent glass- 
to-metal contact on the load-bearing sur- 
faces. The units are available in white or 
“Correctalite” glass, for use with 150-watt 
or 200-watt filament lamps and are made 
for chain or tube suspension. 


FOR SALE 


FLOODLIGHTS. 70 New Simplex 500/ 
1,000-watt, No. LS51, clear glass and plated 
reflector, complete with stand, fuses, etc., 
galvanised finish. Also 18,000 lamps up to 
150-watt 250 volts—J. S. Ramsbottom and 
Co., Ltd., Keighley. 


ODDIE FASTENERS 


PAT. 507249 





The Fastener with Endless Applications 
SIMPLE—POSITIVE—SELF LOCKING 
Made in a variety of types and sizes 
SPECIAL FASTENERS TO SUIT CUSTOMERS: 
REQUIREMENTS. 


USED EXTENSIVELY BY THE LEADING 
MANUFACTURERS IN THE LIGHTING AND 
ELECTRICAL INDUSTRIES. 


DEPT. L. L. 
ODDIE BRADBURY & CULL LTD 
SOUTHAMPTON 
TEL : 55883 CABLES : FASTENERS, SOUTHAMPTON 




















446 


REVIEWS OF BOOKS 


“ Street Lighting,” by J. M. Waldram. Pp. 
431 + xvi. Figs. 209. Edward Arnold and 
Company, London. Price 65s. net. 


The author of this book is probably the 
greatest authority on street lighting in this 
country, if not in the world. He was 
associated with the preparation of the first 
British Standard Specification on the subject, 
issued in 1924, and he is a member of the 
committee responsible for the Code of 
Practice which has recently appeared. For 
the whole of the intervening 28 years he has 
studied the subject, conducted research and 
published a number of papers which, it is 
not too much to say, have entirely altered 
the street lighting engineer’s approach to 
many of his most elusive problems. Now 
Mr. Waldram has put into a book as much 
of his 30 years or more of work on the 
subject as could possibly be compressed into 
some 400 pages. 

Throughout the book there is an insistence 
on the necessity for approaching street 
lighting as a problem in perspective. The 
first three chapters deal with what the 
author terms “the mechanism of. street 
lighting”; these describe the aims, and the 
factors which have to be taken into account 
in trying to achieve them. Then come 
chapters on light distribution, on the effects 
of height, spacing and arrangement, and on 
road surfaces. The next five chapters form 
that part of the book which will probably 
be of the greatest value to the engineer 
directly concerned with lighting streets, 
since it deals with the planning of installa- 
tions for roads of all kinds, including arterial 
roads, dual carriageways, bridges, tunnels. 
and the rest. There are useful chapters on 
practice abroad and on _ codes. and 
specifications. 

The next section deals with equipment, 
i.e., light sources, lanterns, columns, distribu- 
tion and control systems. Here there are 
three exceedingly useful chapters on gas 
light sources and the appropriate lanterns 
and control systems. These have been con- 
tributed by Mr. L. T. Minchin, a recognised 
authority on gas lamps and lighting. They 
contain much information which will be of 
great value to the street lighting engineer 
and which is not readily available elsewhere. 
The last two chapters deal respectively with 
costs, maintenance and accidents, and with 
testing and photography. There are four 
useful appendices and a good index. 

The book is very well illustrated and the 
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standard of production is a high one. Not 
only everyone concerned with street lighting, 
but, literally, every “man in the street” is 
under a profound obligation to the author. 
for there can be little doubt that this book 
will do much for the improvement of street 
lighting in this country and, probably, in 
many countries overseas as well. 


“ Die Farbe,” published by the Verlag fii 
angewandte Wissenschaften, Wiesbaden. 
Price D.M. 7.80 per number or D.M. 42 per 
volume of six numbers. 


The first number of ‘Die Farbe” 
was published in July. Its aim, as 
expressed in the English summary of the 
Foreword, is to “publish papers on the 
different problems of colour science, such as 
colour vision and its testing, colour match- 
ing, light and colour, evaluation of fastness, 
colour photography, television and repro- 
duction, colour psychology and colour condi- 
tioning, colour standardisation work and 
colour nomenclature and terminology. Be- 
sides original papers there will be published 
reviewing articles, book reviews, and news 
about events, persons and organisations con- 
cerned with colour problems. Short abstracts 
(in German and English) at the beginning of 
each article will inform the reader on the 
essential content.” 

The editor is Dr. Manfred Richter, whose 
name will be familiar as the author of a 
number of important papers on colorimetry 
published in German scientific periodicals 
both before and since the war. He was a 
member of the German delegation at the 
Stockholm meetings of the International 
Commission on Illumination. 

The first number, of 44 pages, contains two 
full-length papers; one, by S. Résch, is on 
paper chromatography, a method of chemical 
analysis dependent on colour determination, 
the other is a first instalment of a long paper 
by A. Kohlrausch on the construction and 
use of the Helmholtz-K6énig colour mixture 
apparatus. There are two lengthy critiques 
by F. Born of recent standard specifications, 
one the American Standard for Colorimetry, 
which is compared with the corresponding 
German Standard, the other the draft 
German Standard for coloured signal lights, 
based on the C.I.E. recommendations and 
reproduced in full in the journal. A draft 
German Standard for traffic signal lights is 
also reproduced and is followed by an 
explanatory article by W. Toeldte. There are 
good book reviews and brief notes of meet- 
ings both in Germany and elsewhere. 

J. W. T. W. 
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him, Professor MacGregor-Morris said he 
was deeply touched that the Society should 
wish to add him to the very select few who 
had previously been honoured in this way. 
He recalled being approached by Leon 
Gaster when he was considering the forma- 
tion of the I.E.S., and he said it was very 
pleasing to him to see how the Society had 
grown during his 43 years as a member. 
Professor MacGregor-Morris was warmly 
applauded by all present. 

Mr. Holmes then said that he had been 
asked by the President of the American 
LE.S. to present to Mr. J. M. Waldram a 
certificate and pin of Fellowship of the 
American Society. He recalled that Mr. 
Waldram was as well known overseas as he 
was in this country, and said that all mem- 
bers of the Society would rejoice with Mr. 
Waldram that his work, character and per- 
sonality had been honoured in this way. 
Mr. Waldram, in accepting the certificate 
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— I.E.S. ACTIVITIES 

lit Visits 

n. A visit to the Croydon “ B” Power Station 

er will take place on the afternoon of January 
7. The party is due to arrive at the Power 

” Station at 2.30 p.m. 

as A special visit to the Research Labora- 

he tories of the G.E.C, at Wembley has been 

he arranged for student members of the I.E.S. 

as The visit will take place at 2.30 p.m. on 

h- Friday, January 16. 

$s, Those wishing to take part in either of 

Bs these visits should write to the Secretary, 

1i- 1.E.S., 32, Victoria Street, S.W.1. 

London 

- The London sessional meeting on October 

- 14, at the Royal Institution, was the occa- 

y sion of a aumber of presentations to leading 

“a members of the Society. 

of _ The first presentation was that of the cer- 

* tificate of Honorary Membership to 
Professor J. T. MacGregor-Morris, a note 

se on which appears elsewhere in this journal. 

SC 





The presentation was made by the retiring 
President, Mr. J. G. Holmes, who referred 
ry to the long association of Professor Mac- 
Gregor-Morris with the Society. In thanking 
the Society for the honour conferred upon 




















and pin, said he was sure that this presen- 
tation had been made to him on account of 
the high regard which our friends in the 
United States have for the work done in 
this country. 


Later in the meeting, and after he had 
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read his Presidential Address and had been 
installed in the chair, Dr. Wellwood Fer- 
guson recalled a suggestion which had been 
made some time ago that some memento 
of their year of office be presented to past- 
presidents. He said that the past-presidents 
had shown some modesty when this had 
first been discussed, but the Council had 
recently decided that a memento in the 
form of a replica of the presidential insignia 
should be presented to all the past-presi- 
dents and to each president on retiring from 
office. Unfortunately not all the past-presi- 
dents could be present at the meeting, but 
presentations were made personally to Mr. 
A. Cunnington, Dr. S. English, Mr. F. C. 
Smith, Professor J. T. MacGregor-Morris, 
Mr. R. O. Ackerley, Mr. E. Stroud, Mr. 
H. C. Weston, Mr. J. M. Waldram, Dr. J. N. 
Aldington, and Mr J. G. Holmes. 

Dr. Ferguson also presented the Leon 
Gaster Memorial Premium to Mr. J. S. 
McCulloch for his paper “ The Lighting of 
Shipyards.” The President said that though 
the Premium had on other occasions been 
awarded to members from the Centres, this 
was probably the first time that it had been 
made to a member who was not associated 
with one of the larger firms or research 
organisations in the lighting industry. The 
subject of the paper was one on which little 
had been published in the past and the 
paper had been well received by both the 
lighting and shipbuilding industries. 


Birmingham Centre 


The first meeting of the Birmingham 
Centre in the new session was held on Friday, 
October 3, 1952. Following custom, the 
opening meeting was devoted to the new 
chairman’s address, and this was presented 
by Dr. E. H. Norgrove. 

The paper was entitled “The Electric 
Arc.” Dr. Norgrove dealt with the many and 
various applied aspects of this subject, but 
in particular described many of the earlier 
forms of lighting of the beginning of this 
century which embodied the electric arc. 
The lecture was fully described by excep- 
tionally good slides, one of which showed 
the first lighting installations on the Thames 
Embankment 50 years ago. 

Perhaps the most interesting point of Dr. 
Norgrove’s talk was the theory of thunder- 
storms. This was gone into in detail, with 
actual laboratory photographs of lighting 
“ strikes,” indicating the actual back thrust 
strike, which the lecturer said carried 90 per 
cent. of the power of the whole flash, 
Photographs showing lighting flowing along 
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hedges, roads, and following a series of 
patterns not always the path of least resist- 
ance, made the talk all the easier to follow. 


Manchester Centre 
At the first meeting of the new session in 
Manchester on October 9, 1952, Miss 


Margaret D. Wardlaw presented a paper on 
“Home Lighting.” The meeting was a 
joint one with the Manchester and Salford 
District Branch of the Electrical Association 
for Women, and there were in consequence 
many ladies amongst the audience of 
approximately 100. 

Miss Wardlaw began by referring to the 
need for comfortable and efficient lighting 
in the home; to the importance of having 
light of the proper quality for the daily tasks 
of reading, sewing, cooking, and running up 
and down stairs. She stressed that many of 
the tasks carried out in the home were of 
equal severity visually to many carried out 
in industry and that on functional grounds 
alone there was need for improvement. 
Detailed reference was made to the correct 
choice of lighting fittings and their location 
in the various rooms, 

Miss Wardlaw then demonstrated the wide 
range of lamps available for domestic use, 
including the pearl and silica amongst 
general service lamps, the straight and semi- 
circular architectural lamps, and the straight 
and circular fluorescent lamps. She stressed 
that in choosing lamps for the home people 
generally forgot that there were lamps avail- 
able other than the clear general service 
lamps which, in any case, for the majority 
of domestic applications provided a light 
that was too harsh and glaring. 

Under the heading of novelties and party 
ideas, Miss Wardlaw showed many jnterest- 
ing photographs illustrating the use of 
various lamps to give special effects. 

In dealing with recent trends in home 
lighting Miss Wardlaw took the audience, 
by means of lantern slides, on a tour of the 
home showing the useful and beautiful 
effects which could be obtained. Demon- 
strations were provided of the correct 
application of fluorescent curtain lighting 
and of the colour effects on fabrics generally 
of the range of ‘“ white” fluorescent lamps. 
A demonstration was also given of the use 
of the new filament ballast circuits in which 
the fluorescent and filament lamps were 
divorced from each other to give two 
separate lighting features. 

A long and interesting discussion was 
opened by Mr. W. E. Swale, who said that 
the lighting industry had made considerable 
progress in the application of light to the 
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home, and the real need now was to find 
some means of showing these ideas to the 
millions whom one would never meet at a 
lecture of this nature. 

Other speakers referred to the indifference 
of the housing planners to lighting needs 
generally, though it was stated that more 
and more socket-outlets per house were 
being introduced which ensured a greater 
electrical load being available and the pro- 
vision of that very important feature of 
home lighting—flexibility. 

One speaker cautioned the audience on the 
possibility of making lighting too expensive 
and too decorative for the average home. 
This statement was challenged by Miss 
Wardlaw and others in that a decorative idea 
had a great amount of eye appeal and: was 
not necessarily expensive. 

A vote of thanks to Miss Wardlaw was 
passed by Mrs. Edith Mason, chairman of 
the Manchester and Salford District Branch, 
E.A.W., and seconded by Miss N. Kenyon, 
chairman of the Federation of the E.A.W. 
for the North West and Merseyside and 
North Wales Areas. 


Sheffield Centre 

The inaugural meeting of the Sheffield 
Centre was held on Monday, September 8, 
when the new chairman, Mr. H. Dick, gave 
an address entitled ‘“ Electricity in Horticul- 
ture,” with special reference to the effects 
of light. 

Dealing firstly with plant growth, Mr. 
Dick emphasised that light was the main 
factor in all plant growth, thereby promot- 
ing the process of photosynthesis or carbo- 
hydrate formation, other secondary limiting 
factors being soil and air temperature, 
carbon-dioxide concentration and water con- 
tent, and, to a lesser degree, quality and 
wavelength of light and the nutrient supply 
to the roots. 

The author then dealt with the upper 
and lower limits of light intensity and the 
effect of such conditions. He also stated 
that for optimum growth the air and soil 
temperatures should be proportionate to 
light intensity, thus as the seasons advance 
from winter to spring it is essential that the 
light intensity should increase in step with 
increased temperatures. Any artificial varia- 
tion of this balance will cause weakly, un- 
balanced growth. 

The next feature of plant growth reviewed 
was the response of certain groups of plants 
to length of day (or hours of light) which 
is Known as the “ photo-periodic response.” 
Whilst the effect of the number of hours of 
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Certificate of Honorary Membership of 
the 1.E.S. being presented by Mr. Holmes 
to Professor J. T. MacGregor-Morris. 


daylight during the period of germination 
and early development of plants is similar, 
when they approach maturity an entirely 
different effect is noted, such that plants 
have been classified into groups, known as 
“long day,” “short day,” and “ indetermin- 
ate day” plants, 

Special reference was made to man’s 
ability to advance or retard the flowering 
of the chrysanthemum (a short-day plant) 
by artificially reducing the length of day by 
darkening the plant prematurely to advance 
its flowering date, or by the application of 
artificial light of sufficient intensity after 
dark, to retard the flowering date. Refer- 
ence was also made to electrical soil warm- 
ing both by medium and low voltage cables 
and wires, to electrical soil sterilisation, and 
to electro-culture. 

At the conclusion of the address an inter- 
esting discussion was opened by Mr. H. B. 
Leighton, later being followed by Mr. F. A. 
Benson. A vote of thanks to the author was 
proposed by Mr. Dean. 

At the October meeting of the Sheffield 
Centre Mr. M. W. Peirce presented a paper 
entitled “ Hospital Lighting.’ There was a 
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large audience of members and visitors, in- 
cluding a number of representatives. from 
the Jocal hospitals. 

The speaker discussed the lighting require- 
ments in hospital and clinic buildings, and 
described ways in which they are met. It 
was pointed out that each piece of equip- 
ment in a hospital should contribute some- 
thing either directly or indirectly towards 
the treatment of the patient, and without 
doubt the lighting installation is an import- 
ant part of the equipment. An incorrectly 
designed lighting system may easily retard 
the recovery of a patient. 


Forthcoming LES. Meetings 


LONDON 

December 9th 

Sessional Meeting. “ Visual Fatigue, with Special Ref- 
erence to Lighting,” by H.C. Weston. (At the Lighting 
Service Bureau, 2, Savoy Hill, W.C.2.) 6 p.m. 
January 7th 

Visit to Croydon ‘‘ B’ Power Station. 
January 

Trotter-Paterson Memorial Lecture. ‘“‘ The Nervous 
Reactions of the Retina,” by Dr. E. D. Adrian, O.M., 
P.R.S. (At the Royal Institution, Albemarle Street, W.1.) 


6 p.m, 

2 CENTRES AND. GROUPS 
December 3rd 

EpinsurGu.—* Vision and Illumination,” by A. Mellick. 
(At the Welfare Club Hall, 357, High Street, Edinburgh.) 
7 p.m. 

Newcast_e.—“ Brightness Engineering,’’ by W. Robin- 
son. (At the Minor Durrant Hall, Oxford Street, Newcastle - 
on-Tyne, 1.) 6.15 p.m. 

December 4th 

Giascow.—“ Vision and Illumination,”’ by A. Mellick. 
(At the Institution of Engineers and Shipbuilders in 
Scotland, 39, Elmbank Crescent, Glasgow, C.2.) 6.30 p.m. 

Braprorp.—“ Illumination and Il}lusion,”’ by P. Hartill. 
(At the Yorkshire Electricity Board, 45-53, Sunbridge 
Road, Bradford.) 7.30 p.m. 

Exeter.—‘‘ The Architect’s Approach to Artificial 
Illumination,”’ by R. G. Cox. (At the Providence Hall, 
Northernhay Street, Exeter.) 7 p.m. 

December 5th 

Batu and Bristot.—‘ The Architect’s Approach to 
Artificial Ilumination,”’ by R. G. Cox. (At the South 
Western Electricity Board Lecture Theatre, Old Bridge, 
Bath.) 7 p.m. 

HuppersFieL_p.—“ Lighting Ideas for the Home,”’ by 
Miss .M. D. Wardlaw. (At the Electricity Showroom, 
Market Street, Huddersfield.) 7.15 p.m. 

NorrincHaM.—“ Street Lighting Practice,’’ by J. 
Woodhouse. (At the Demonstration Theatre of the East 
Midla ds Electricity Board, Smithy Row, Nottingham.) 


6 p.m. 
December 8th 

Lreeps.—Student Members’ Night. (At the Lighting 
Service Bureau, 24, Aire Street, Leeds, 1.) 6.15 p.m. 

SuerFieLp.— Lighting in Crime Detection,”’ by C. 
Harold Edlin. (At the Medical Library, Sheffield Univer- 
sity, Western Bank, Sheffield, 10.) 6.30 p.m. 
December 9th 

SToKE-on-TRENT.—“ Colour in Industry,’’ by J. H. 
Nelson. (At the goog Electricity Board, 31, Kingsway, 
Stoke-on-Trent.) 6 p.m. 
December 11th 

Mancuester.—“ A Short Investigation into the Strobo- 
scopic Effect,” by E. Smith. (Joint Meeting with the 
Association of Supervising Electrical Engineers.) (At the 
Demonstration Theatre, North Western Electricity Board, 
Town Hall Extension.) 6 p.m. 
December 16th 

Carpirr.—“ Floodlighting,”’ by R. O. Ackerley. (At 
the Demonstration Theatre of the South Wales Electricity 
Board.) 5.45 p.m. 
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SITUATION VACANT 


LIGHTING ENGINEER or PHYSICIST 
required for initiating and undertaking Statf 
Training Scheme for leading Lighting 
Manufacturing Company. 

Thorough knowledge of lighting fittings 
essential, teaching experience an advantage. 

Every encouragement will be given to 
expand the functions by lecturing outside the 
organisation and establish a _ professional 
reputation for the successful candidate. 
Applications in confidence, with full details 
of past experience and salary required, to 
Box A299. c.o. Central News, Ltd., 17, 
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Moorgate, London, E.C.2. 


LiverPoo..—‘‘ The Eye, Brightness and Illuminating 
Engineering,’ by W. S. Stiles. (At the Lecture Theatre of 
the Merseyside and North Wales Electricity Board's 
Service Centre, Whitechapel, Liverpool, 1.) 6 p.m. 
December 17th 

NortH LANCASHIRE.—“ Lighting of Architecture,’ by 
G. Grenfell Baines. (At the Preston and District Chamber 
of Commerce, 49a, Fishersgate, Preston.) 7.15 p.m. 

Swansea—“ Floodlighting,’”” by R. O. Ackerley. (At 
the Minor Hall, Y.M.C.A., Swansea.) 6 p.m. 

TEES-SIDE.—“ Brightness Engineering,’’ by W. Robin 
son. (At the Cleveland-Scientific and Technical Institution, 
Corporation Road, Middlesbrough.) 6.30 p.m. 

December 18th 

GLOUCESTER and CHELTENHAM.—‘‘ The Equipment and 
Functions of an Illumination Laboratory,” by H. F 
Stephenson. (Cadena Cafe, High Street, ”Cheltenh: an 
6.15 p.m. 

December 19th 

BirMINGHAM.—“ Fashion and Creative Photography in 
Advertising,” by J. Short. (At Regent House, St. Philip's 
Place, Colmore Row, Birmingham.) 6 p.m. 
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Correspondence 


“ Brise Soleil ” 
To the Editor of LIGHT AND LIGHTING. 


Dear Sir,—May I take up with Mr. H. M. 
Beaven some of the points of his letter to 
you which you published in your October 
issue? 

He claims that in this country sunshine 
is the exception rather than the rule. Is that 
really so? The 35 years’ averages for 
1881-1915 (see Book of Normals, Sections | 
and II, issued by the Meteorological Office) 
indicate that the monthly probabilities of 
sunshine at Hemel Hempstead for the period 
April to September vary between 41.1 per 
cent. and 44.7 per cent. of the possible sun. 
In considering the design of east and west 
windows there had to be added to this the 
common experience that in this climate there 
is a tendency for cloud to gather towards 
noon after fine mornings and for it to dis- 
perse again as the afternoon advances. 
Another common experience is that the pro- 
vision of means of shielding office and 
factory workers from direct sunshine can- 
not as a rule be avoided if output is to be 
maintained during the summer months, and 
Mr. Beaven has, in fact, provided himself 
with a curtain, mainly, one gathers, as a 
shield against the sun. 

Where office space is utilised so com- 
pletely as it is by Messrs. McAlpine at 
Hemel Hempstead, it is inconvenient, and 
very likely undesirable, tc seat the staff in 
such a way that no window comes within 
their normal fields of vision. That being so, 
curtaining which took the place of the con- 
crete sunbreaks would have to be of fairly 
dense material if discomfort glare were to 
be avoided when sunshine reached the 
windows. Perhaps Mr. M. H. J. Bebb, who 
designed the building, could be persuaded 
to deal with the comparative long-term costs 
and convenience of alternatives consisting of 
the system adopted, of curtains and of 
Venetian blinds. 

In my view, iMr. Bebb’s triumph lies in 
the fact that fine views are provided by the 
lower windows, which need not be obscured 
when the sun comes round. Members of 
the staff whom I have questioned have 
found this feature exhilarating. Moreover, 


I have seen it stated that people who do 
close work, such as draughtsmen, should be 
provided with long views, so that the strain 
on the most used muscles of their eyes can 
be periodically relieved. The “ brise soleil” 
system, as interpreted by Mr. Bebb, provides 
that relief irrespective of the position of 
the sun. 

The deep concrete louvres have, however. 
in practice achieved yet more. They effect 
a reduction of the, normally excessive, light 
near the windows and they enable the 
diffusing properties of the Plyglass fitted 
above them to be fully utilised. Exception- 
ally good light distribution from a lateral 
source has been achieved. Under overcast 
conditions the level of daylight factor at 
working level reaches 5 per cent. at about 
2 ft. from the windows and remains roughly 
constant at this value to a penetration of 
7 ft. Beyond this position there is a pro- 
gressive decrease in daylight factor to 
about 2 per cent. close to the back wall at 
a depth of 17 ft. 6 in. from the windows. 
The daylight factor contours run parallel to 
the windows throughout the length of the 
offices —Yours faithfully, 

E. G. ELTON. 

Sanderstead, Surrey. 

Lighting Loads 
To the Editor, LiGHT AND LIGHTING. 

Sir,—I gather Mr. McCulloch feels that 
the American gentleman who has lighting in 
his office which requires 64 tons of coal per 
year to produce should be compelled to use 
less. 

In the name of freedom, why? There is 
no fuel rationing in the United States— 
where, incidentally, coal is taxed at around 
50 per cent. of its cost—so why should he 
not have what he wants? Demand stimu- 
lates supply and, long before natural fuel 
reserves are exhausted, we shall be using 
nuclear energy. 

In any case, who can say that his standard 
of lighting is wasteful? Doubtless Mr. 
McCulloch himself is using ten times the 
light that his grandfather considered ample. 
—Yours faithfully, 

BERNHARD BESEMER. 


London. 
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New Showrooms 


A new showroom at 45, Essex Street. 
London, W.C.2, has recently been opened 
by Ekco-Ensign Electric, Ltd., to give those 
interested an opportunity to inspect their 
lighting equipment. Tungsten filament 
lamps, fluorescent lamps, fluorescent light- 
ing fittings and control gear, diffusing glass 
fittings for tungsten lamps and _ industrial 
lighting equipment for tungsten lamps are 
all on display. 

The illustration below gives a general im- 
pression of the showroom. The ceiling is 
divided into five bays by means of the 
structural beams, and use has been made of 
these to divide the ceiling display. 

In the first bay is built a louvred ceiling 
and laylight. The two sections of louvring 
are identical in size and design and show the 
new standard honeycomb louvre; one side 
featuring the effect of warm-white lamps 
and the other side showing what can be 
achieved by the use of coloured fluorescent 
lamps. 

The central section of laylight shows the 
use of patterned glass to achieve a textured 
effect. The star design in the centre has its 
rays in Luminating glass and its smaller rays 





Ekco-Ensign Electric, Ltd. 
Scottish Building Centre. 


in Sparkel, while the surround forms a 
chequerboard pattern of alternative clear 
and sandblasted cross-reeded glass. Each 
of the louvre sections uses 10 4-ft. 40-watt 
fluorescent lamps and the laylight uses 12 
5-ft. 80-watt fluorescent’ lamps. 

The remaining bays have been equipped 
with a metal channelling, which enables 
fittings to be readily installed, taken down 
or modified to suit any arrangement desired 
without the necessity of new fixings. The 
wiring runs through the channelling to socket 
outlets which are concealed behind grills 
and controlled from local switch panels. 

One bay shows the standard range of 
5-ft. 80-watt multilamp fluorescent decora- 
tive fittings, another bay shows the standard 
range of 5-ft., 4-ft. and 2-ft. ceiling fittings, 
and another bay shows the standard range 
of 4-ft. 40-watt ceiling and decorative 
fittings. On the front edge of the soffit of 
the alcoves are shown the single 5-ft. 80-watt 


2 


General 
view of the 
new _ show- 
room. 





De 


Pe 


1952 


orms a 
e clear 

Each 
40-watt 
uses 12 


quipped 
enables 
1 down 
desired 
s. The 
y socket 
1 grills 
ls. 

nge of 
decora- 
tandard 
fittings, 
1 range 
-orative 
offit of 
80-watt 


feral 
of the 


show- 





December, 1952 


Part of the 
electrical 
section at the 
Scottish 
Building 
Centre. 


batten fittings and decorative diffusers. 
Small louvre flush fittings are installed in 
the false ceiling above the exit and entrance 
doors, and are equipped with twin 
3-ft. 30-watt fluorescent lamps. 

An important feature of the showroom 
is the stage or show window. It can be 
used to demonstrate a standard Ekco lamp 
or lighting fitting window dressing, or any 
other required display. It can also be used 
to demonstrate stage lighting features. 

The present display features the applica- 
tion of dimming equipment for use with 
fluorescent lamps. The dimmers allow a 
choice of some 21 illumination levels from 
any given lamps, and thus small display 
areas and shop windows can be pre-set to 
any desired colour and display effect. 

The stage is also used to feature a new 
system of U.V. lighting derived from new 
Ekco-Ensign ultra-violet fluorescent lamp. 

All in the electrical trade are very 
welcome to visit the new premises at any 
time, and visits by parties are encouraged. 


Ww vr vv 


From the inception of the Scottish 
Building Centre in 1939 there has always 
been an Electrical Section, organised by the 
British Electrical Development Association. 

The main purpose of the Electrical 
Section is, of course, to focus attention on 
the many aspects of electricity which are 
©. particular interest to architects and all 
these connected with the building industry. 
It is a place where the architect can keep 
in touch with the latest trends of design of 
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electrical equipment and, too, where he can 
expect a quick answer to almost any elec- 
trical problem. The whole intention is that 
the Electrical Section shall serve as a 
useful link between the architectural pro- 
fession, the building industry, and the 
electricity supply industry in Scotland. 

The Electrical Section at the Centre in 
425, Sauchiehall Street, Glasgow, has now 
been re-equipped with a new range of ex- 
hibits. Although modest in size, this elec- 
trical display contains a surprisingly large 
amount of “potted” information. Just 
inside the entrance, attention is arrested bx 
a somewhat futurist pyramid built 
of electric wire and conduit tubing. It 
illustrates the many different types of wire 
now in common use for electrical installa- 
tions. The walls and ceiling have been 
cleverly coloured in order to show the 
widely differing colour values of various 
forms of lighting. Each lighting fitting on 
display has been carefully selected as being 
typical of a particular style of design, and 
few visitors will pass through without giving 
a thought to the lighting in their own homes 
—there are plenty of ideas to take away. 

This new Electrical Section is no museum 
piece—it is intended to change at very fre- 
quent intervals all the equipment on show 
and thus maintain an_ up-to-the-minute 
selection of items likely to interest the 
general public as well as the more technical 
visitors. Organised by E.D.A., this electrical 
unit and the information service which it 
represents, has the full backing and day-to- 
day support of the three Electricity Boards 
in Scotland. 
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POSTSCRIPT 


Letters published recently in the corre- 
spondence columns of the “ Autocar” have 
stressed the great improvement in the effec- 
tiveness of street lighting which comes from 
the use of shielded light sources. I have 
previously expressed a similar opinion, and 
certainly some of the latest and most 
blazingly impressive non-cut-off installations 
I have seen do not give the visibility one 
feels entitled to expect from the array of 
lamps displayed. There seems to be insuf- 
ficient appreciation of the fact that the sub- 
jective brightness of a road (which is what 
matters to the road user) may be lower with 
an installation of unshielded lamps than 
with a cut-off installation, even though the 
photometric brightness may be higher. One 
of the “ Autocar’s” correspondents sug- 
gested that one of the reasons why the 
majority of street lighting systems make use 
of unshielded light sources is that “ many 
of these systems seem to be satisfactory to 
someone standing still,” though they 

“afford inadequate illumination [apparent 
brightness ?] of the road when one is in 
motion in a vehicle.” “Surely,” he said, 

“the essential feature of street lighting is 
to light the street and not to throw a blind- 
ing or dazzling light into the driver’s eyes. 
For that reason it should be impossible at 
a distance to see the source of light, a prin- 
ciple which is followed in the siting of 
reading lamps in one’s home.” It is, 
unfortunately, true that a much-emphasised 
principle of good interior lighting is usualiy 
disregarded in street lighting—and even 
25-ft. lamp-posts do not make unshielded 
lamps innocuous. 

There has also been some correspondence 
in the motoring Press about the use of 
orange-coloured filters for headlamps. This 
subject seems to be a “hardy annual.” 
One writer, in advocating the use of such 
filters because the lights are then “ kinder 
to other road-users,” claimed that their use 
does not appear to impair the efficiency of 
the illumination. Others pointed out that, 
of course, the use of a colour-filter neces- 
sarily reduces the emergent light and appre- 
ciably reduces the “seeing distance”; and 
that a_ similar kindness to the eyes of the 
beholder could be achieved by using 
ordinary headlamps of correspondingly 
reduced power. 


A plan has been made for the installation 
of fluorescent lighting in main streets of the 
City of London ; this is one more indication 


By ‘“Lumeritas” 


of the growing popularity of this form of 
street lighting. Incidentally, the fluorescent 
lamps marketed by one manufacturer are 
henceforth to be refererd to as tubes, because 
“wholesalers and retailers of lamps, and 
indeed most lamp users, now refer to flu- 
orescent lamps as tubes.” I have often heard 
them called “ strip-lights.” Among a certain 
fraternity, I believe, cigarettes are also 
called tubes—or rather, “toobes”; and 
there is, after all, a superficial resemblance 
between a “fag” and a fluorescent lamp, 
except in the matter of size! Going from 
the facetious to the instructive, there is an 
article in the July issue of the Transactions 
of the Association of Industrial Medical 
Officers, entitled. “‘Some User Objections to 
Fluorescent Lighting,” which discusses and 
discounts these objections. 


The Archbishop of York has_ been 
enumerating the dangers of television. The 
first of these is that it may occupy far too 
much time and cannot be combined with 
work, “which must be abandoned for the 
chair or sofa in the darkened room.” The 
ladies may not admit that televiewing can- 
not be combined with knitting, but certainly 
looking simultaneously at telepictures and 
at something else cannot be done whether 
or not the room be darkened. But, with 
modern television receivers, there can be 
enough light in the room to enable occu- 
pants who do not want to “look-in” to 
carry on some other visual occupation. 

Switching-off the lights may, however, be 
advantageous in quite other circumstances. 
Apparently long-distance lorry-drivers who 
use the Great North Road hold this opinion 
of the street lights in Biggleswade, which 
they say are so far apart that the lighting 
conditions are dangerous. If the lamps 
cannot be more numerous and more power- 
ful it would be wiser to put them out. 


tet 


At a recent conference on hospital plan- 
ning of the future, Miss Dunbar, Staff Editor 
of the “Sunday Times,’ had something to 
say about light in hospitals as a result of 
her experience as a patient on various 
occasions. Concerning the arrangement of 
the beds. she felt most strongly that the 
patient should not be left looking at light. 
So important was this that it should be for- 
bidden by Act of Parliament! Nor would 
she have glass partitions because they let 
the light in at night. 
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